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THE GRAND J U N C T I O N ,  COLORADO, DOE FACILITY 

1.0 

1.1 Generat ion of P o t e n t i a l  A i r  Contaminants 

1.1.1 

Presen t  Environmental  S t a t u s  of t h e  DOE F a c i l i t y  

Mineral  S o l i d s  from t h e  Sample P l a n t  

The Sample P l a n t  r e c e i v e s  a cont inuing  i n p u t  of minera l  samples f o r  prepara-  

t i o n  and geo log ica l  assessment .  

butsimply specimens r e p r e s e n t a t i v e  of t h e  geology of va r ious  regions.  

Therefore ,  t h e i r  l e v e l  of r a d i o a c t i v i t y  i s  low, and t h e i r  p r i n c i p a l  

environmental  i n t e r e s t  i s  i n  r e l a t i o n  t o  p o t e n t i a l  d u s t  hazards.  

These minerals  are u s u a l l y  not  o r e  samples 

Sample p repa ra t ion  inc ludes  c rush ing  and g r ind ing ,  and a l l  such ope ra t ions  are 

a i r -b lanketed  and are vented through t h e  exhaust  system t o  a baghouse. A t  

peak rates of ope ra t ion ,  t h e  baghouse will c o l l e c t  s u f f i c i e n t  dus t  t o  f i l l  

about two b a r r e l s  (55 g a l l o n s )  p e r  year .  

are a t  l ea s t  99% e f f i c i e n t ,  t h e  p o t e n t i a l  a i r  p o l l u t i o n  from dus t s  i n  the  

Sample P lan t  i s  n e g l i g i b l e .  

Since baghouse f i l t e r s  of t h i s  t ype  

The a i r  duc t s  of t he  Sample  P l a n t  are cleaned once a year  t o  preclude mine ra l  

concen t r a t ions  from c o l l e c t i n g  i n  t h e  low s p o t s  and s t agnan t  pockets of t h e  
ductwork. 

ground i n  t h e  b a r r e l s  t h a t  were employed f o r  t h e i r  c o l l e c t i o n .  

A t  p r e s e n t ,  a l l  s o l i d s  c o l l e c t e d  from the baghouse a r e  s t o r e d  above 

1.1.2 Aerosols from t h e  A n a l y t i c a l  Laboratory 

The Ana ly t i ca l  Laboratory a t  t h e  DOE f a c i l i t y  performs chemical a n a l y s i s  of 

va r ious  types,  i n  support  of t h e  o v e r a l l  mission of t h e  f a c i l i t y .  tiore t h a n  

90% of these  ana lyses  are minera l  a s says  t h a t  involve a c i d  d i g e s t i o n  of t h e  

minera ls  t o  y i e l d  metall ic s o l u t i o n s .  An average of 9,500 ana lyses  of t h i s  

type  a r e  now conducted each month. 

These d i g e s t i o n s  a r e  conducted i n  any one of f i v e  v e n t i l a t e d  hoods. 

these  d i g e s t i o n s  involve  a minor q u a n t i t y  of hydro f luo r i c  ac id  (HF) f o r  t h e  
purpose of d i s s o l v i n g  t h e  s i l i c a  t h a t  i s  present  i n  the  minerals .  The o t h e r  

a c i d s  i n  these  d i g e s t i o n s  ( i n c l u d i n g  s u l f u r i c ,  n i t r i c ,  hydrochlor ic ,  and 

p e r c h l o r i c  a c i d s )  are c o r r o s i v e  bu t  not  s u f f i c i e n t l y  t o x i c  t o  present  h e a l t h  

Many of 



hazards ,  bu t  r a t h e r  a nuisance,  i n  t h e  minor a i rbo rne  concent ra t ions  r e s u l t i n g  

from labora tory  d i g e s t i o n s ,  New fume hoods with vent  sc rubbers  (water type)  

are p resen t ly  being i n s t a l l e d  which w i l l  v i r t u a l l y  e l i m i n a t e  these  nuisance 

vapors from being vented i n t o  t h e  atmosphere. 

1.1.3 Emissions from Combustion: Automobiles, Heating P l a n t  

Automobiles: The automobiles t h a t  d e l i v e r  the  e f f e c t i v e  popula t ion  of  550 

persons t o  t h e  DOE f a c i l i t y  do not  p re sen t  a source of a i r  p o l l u t i o n  t h a t  i s  

ob jec t ionab le  by present  a i r  q u a l i t y  d e f i n i t i o n s .  The p r i n c i p a l  a i r  

p o l l u t a n t s  emit ted by automotive sou rces  are carbon monoxide, n i t rogen  

and unburned hydrocarbons ( i n  t h a t  o r d e r ) ,  and the  Ambient Air Qua l i ty  

Standards of t he  U.S. Environmental  P r o t e c t i o n  Agency (EPA) f o r  t h e s e  

p o l l u t a n t s  are as follows: 

oxides ,  

Carbon Monoxide 

Nitrogen Oxides 
Hydrocarbons 

9 PPm 
35 PPm 

0.05 ppm 
0.24 ppm 

8 hr .  avg. 
1 h r ,  avg. 
Annual Avg. 
3 h r ,  avg. 

The d a i l y  automotive a c t i v i t i e s  w i t h i n  t h e  f a c i l i t y ,  even during per iods  of 

cons t ruc t ion  and enhanced a c t i v i t y ,  do not cause these  l e v e l s  of a i r  

p o l l u t a n t s  t o  be exceeded. 

Cen t ra l  Heating P lan t :  The Heating P l a n t  inc ludes  two main steam b o i l e r s :  a 

Babcock and Wilcox b o i l e r  r a t e d  a t  17,250 l b / h r  and a Keeler iboiler r a t e d  a t  

23,700 l b / h r .  

of minor hea t ing  requirements.  

f u l l  load a t  t he  sane t i m e ,  tihey w i l l  genera te  approximately 4 1  x l o 6  BTU 

p e r  hour,  and w i l l !  produce about  0.2 l b / h r  (0.03 g / sec )  of n i t rogen  oxides  

(NO,) i n  the  s t ack  gas. 

Two small package b o i l e r s  a r e  a l s o  a v a i l a b l e  f o r  use  i n  per iods  

When both the  l a r g e  b o i l e r s  a r e  o p e r a t i v e  a t  

Th i s  l e v e l  of NOx i n  t h e  s t a c k  gas w i l l  no t  cause s i g n i f i c a n t  enhancement of 

ambient NOx concent ra t ions  i n  the  ambient a i r  beyond a r ad ius  of about  5 x 

meters from t h e  s t ack  emission po in t  except under extreme cond i t ions  of a i r  

s t a b i l i t y .  The Cent ra l  Heat ing P lan t  emits no o ther  a i r  p o l l u t a n t s  i n  s i g -  

n i f i c a n t  q u a n t i t i e s .  
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Other  Sources:  Other minor combustion p o i n t s  a t  the f a c i l i t y  ( i n d i v i d u a l  

bu i ld ing  b o i l e r s ,  ho t  water h e a t e r s ,  etc.)  produce n e g l i g i b l e  q u a n t i t i e s  of 

a i r  p o l l u t a n t s .  

cons ide r  t h e  use of f u e l s  o t h e r  than  n a t u r a l  gas. I f  e i t h e r  o i l  o r  c o a l  i s  

s u b s t i t u t e d  f o r  n a t u r a l  gas ,  emiss ions  of a i r  p o l l u t a n t s  will r ise  sha rp ly .  

Goverment  i n s t a l l a t i o n s  are inc reas ing ly  being encouraged t o  

1.1.4 Radon and Daughter Products  and Ex te rna l  Gamma Radiat ion 

The Grand J u n c t i o n  DOE f a c i l i t y  has ,  i n  t h e  p a s t ,  been t h e  s i t e  of a p i l o t  

p l a n t ,  sampling and s t o r a g e  of uranium oxide (yellowcake).  

i s  a p o t e n t i a l  f o r  s i t e  contaminat ion  by uranium and i t s  decay products ,  

i nc lud ing  radon gas.  

p re sen t  t he  oppor tuni ty  f o r  exposures  t o  e leva ted  gamma r a d i a t i o n  from 

r a d i o a c t i v e  decay. 

As a r e s u l t ,  t h e r e  

Contaminated equipment and phys ica l  f a c i l i t i e s  a l s o  

Locat ions where poss ib l e  r a d i o a c t i v e  d ischarge  are emit ted t o  the atmosphere 

are the  chemical l a b o r a t o r y ,  b u i l d i n g  20,  t h e  s a m p l e  p repa ra t ion  ope ra t ions ,  

b u i l d i n g  7, and t h e  t a i l i n g s  b u r i a l  s i te.  The c a l c u l a t e d  amounts f o r  t h e s e  

l o c a t i o n s  are as fol lows:  

Ch,emical Labora tory ,  Bui ld ing  20 

Sample P r e p a r a t i o n  Labora tory ,  
Bui ld ing  7 

N i l  ( l e s s  than 1 microcurr ie  
per  yea r )  
1 . 3  x 10-8 m i c r o c u r r i e / d / m i n  

T a i l i n g s  S i t e :  I n  prev ious  t i n e s ,  30,000 tons of uranium m i l l  t a i l i n g s  of 

vary ing  a c t i v i t i e s ,  t o g e t h e r  w i th  contaminated equipment, o r e  samples, and 

o the r  s o l i d  wastes were bur i ed  i n  p i t s  cons t ruc ted  i n  the  alluvium a s h o r t  

d i s t a n c e  n o r t h  (downgradient)  of t h e  prev ious ly  mentioned lagoon. The 

s t r e n g t h ,  concen t r a t ion ,  and mob i l i t y  of nuch of the  m a t e r i a l  buried i s  

incompletely known. 

Subsurface water sampling w e l l s  ( 2 )  have been i n s t a l l e d  ( r e f e r  t o  appendix 

3.1), one each downgradient of t he  lagoon and the  t a i l i n g s  si te.  

t h e s e  we l l s  w a s  accomplished i n  January ,  1980, and r e f l e c t  sone migra t ion  of 

r ad ionuc l ides  ( r e f e r  t o  appendices  3.2 and 3 . 3 ) .  

Sampling of 



\ .  

There are no bu i ld ings  on o r  o p e r a t i o n a l  a c t i v i t i e s  conducted wi th in  the  

t a i l i n g s  b u r i a l  s i te of t h e  Grand Junc t ion  F a c i l i t y .  

Twelve radon flux measurements were made wi th in  the  t a i l i n g s  s i t e  on May 30,  

1979. 

mask c a n i s t e r s  t h a t  were p laced  on the  s o i l  f o r  5 hours .  

These measurements were perf orned by using PI-1 1 charcoal-f  i l l e d  gas  

The values  of t he  f l u x  measurements are shown i n  appendix 3 . 4  and t h e  

l o c a t i o n s  are shown i n  appendix 3.5. Measurement l o c a t i o n s  were chosen a f t e r  

aprel iminary gamma survey  was conducted t o  l o c a t e  e l eva ted  a reas  of g a m a  

r a d i a t i o n .  

I n  January,  1980, a metal f ence  w a s  i n s t a l l e d  around t h e  t a i l i n g s  b u r i a l  s i t e ,  

and appropr i a t e  warning s i g n s  a t t ached ,  t o  s p e c i f i c a l l y  d e f i n e  the area. 

Exposure l e v e l s  i n  va r ious  o f f i c e s  wi th in  the  DOE f a c i l i t y  were neasured i n  

1972. This w a s  dur ing a per iod  of ex tens ive  yellowcake s to rage  a t  the  f a c i l -  

i t y ,  and expected p resen t  l e v e l s  should be lower than l e v e l s  measured a t  t h a t  

t i m e .  The 1972 d a t a  i n d i c a t e  t h a t  external! gamma r a d i a t i o n  l e v e l s  were 

genera l ly  low. 

Another rad iometr ic  survey  of the  f a c i l i t y ,  inc luding  a l l  bu i ld ings ,  i s  now i n  

progress  and scheduled f o r  completion during Nay, 1980. The r e s u l t s  of the  

new survey w i l l  be inco rpora t ed  i n t o  the  next environmental  monitoring r epor t .  

1.2 

1.2.1 Waste Water Discharges and Treatment 

San i t a ry  and Process  Waste Water Management 

All s a n i t a r y  waste waters from bui ld ings  a t  the DOE f a c i l i t y  a r e  passed 

through sep t ic  tanks be fo re  d ischarge  t o  inpoundments, 

4 



There are p r e s e n t l y  20 s e p t i c  tanks  i n  a c t i v e  s e r v i c e ,  d i s t r i b u t e d  as fo l lows:  

Bui ld ing  

1 

2 

6 

7 ,  47 

7 A  

8 

9 ,  38 ,  45 

10 

11 

12 

12A 

18 

19 

20 

22 

2 6 ,  4 8  

28 

30 

45 

46 

Funct ion  

C e n t r a l  Heat ing  P l a n t  

Off ices  

P r i n t i n g  & Dupl i ca t ion  

Off ices  

Sampling P l a n t  

Off ices  

Off ices 

Off ices 

South Gate House 

Off ices 

Off ices 

L i b r a r y ,  O f f i c e s ,  Cred i t  Union 

North Gate House 

A n a l y t i c a l  Labora tory  

Off ices  

Off ices 

Shop Bui ld ing  

Labora tory  O f f i c e s  

Off ices  

C a f e t e r i a  

S e p t i c  Tanks 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 in s e r i e s  

1 

1 

1 

1 
1 

1 

1 

T o t a l  20 
- 

There are f o u r  a d d i t i o n a l  s e p t i c  tanks  i n  the s to rage  and d isused  areas t h a t  

i n c l u d e  bu i ld ings  31 through 3 6 ,  bu t  t hese  s e p t i c  tanks  r e c e i v e  p r a c t i c a l l y  no 

loadings  a t  t h e  p re sen t  t i m e .  

t r ea tmen t  lagoon except  t h o s e  se rv ing  bui ld ings  7 ,  7A,  11, 18, 19, and 47 .  

These s e p t i c  tanks  d i scha rge  t o  t h e  fol lowing po in t s :  

A l l  s e p t i c  tanks,  overf low t o  t h e  sewage 

Bui ld ings  7 ,  18, 19 ,  47 

Building 7A 

Bui ld ing  11 

Groundwater pond n o r t h  of t he  compound 

Low ground a t  the n o r t h  end of compound 

( w i t h i n  fence)  

Receiving w e l l  n e a r  t h e  bu i ld ing  



The only  s i g n i f i c a n t  p r o c e s s  l i q u i d  wastes d ischarged  a t  t h e  DOE f a c i l i t y  are 

i n t e r n i t t e n t  releases of a c i d  s o l u t i o n s  and o r g a n i c  s o l v e n t s  fron t h e  

A n a l y t i c a l  L a b o r a t o r y  ( b u i l d i n g s  20,20A). These l i q u i d  f lows  are d i s c h a r g e d  

through t h e  a c i d  d r a i n  l i n e  d i r e c t l y  t o  t h e  sewage lagoon wi thout  t r e a t m e n t .  

Approximately 25X o f  a l l  s t o r m  water f a l l i n g  upon t h e  colcpound i s  d i r e c t e d  t o  

the sewage l a g o o n  by cleans of  c a t c h  b a s i n s  and d r a i n  l i n e s  a t  t h e  h i g h e r  

e l e v a t i o n s  on t h e  grounds. The remainder of s t o m  waters a re  d i r e c t e d  t o  t h e  

groundwater pond a t  t h e  n o r t h  end of t h e  f a c i l i t y  by means of c a t c h  b a s i n s  and 

d r a i n  l i n e s .  Assuming t ha t  80X of s a n i t a r y  waste  waters from a t o t a l  

e f f e c t i v e  f a c i l i t y  p o p u l a t i o n  of 550 persons are s e n t  t o  t h e  sewage lagoon 

a f t e r  s e p t i c  t a n k s  t r e a t m e n t ,  p l u s  s torm waters f r o n  252 o f  t h e  f a c i l i t y  

a c r e a g e ,  t h e  t o t a l  l o a d s  t o  t h e  lagoon and t h e  gro'undwater pond may b e  

summarized as  f o l l o w s  : 

1) Sewage Lagoon 

S a n i t a r y  sewage: Flow=(O.8) (GPCPD) (P)  = 11,000 g a l / d a y  

Load=(0.8) (BODPCPD) ( P )  = 75 l b  BOD/day 

Storm waters: Flow=(7.5) ( A )  (AAP)/(365) (12) = 2,840 g a l / d a y  

2 )  Groundwater pond 

S a n i t a r y  sewage: Flow=(0.2) (GPCPD) (P)  = 2,750 g a l / d a y  

Load=(0.2) (BODPCPD) (P )  = 19 l b  BOD/day 

Storm waters: Flow=(7.5) (A) (AAP)/(365) (12) = 700 g a l / d a y  

Where A = s u r f a c e  r e c e i v i n g  p r e c i p i t a t i o n  = 200,000 sq. f t .  f o r  

lagoon,  50,000 f o r  pond 

A M  = a v e r a g e  annual  p r e c i p i t a t i o n  = 8.3 i n / y r  

BODPCPD = llb BOD per  capi ta  per  day = 0.17 l b / c a p / d a y  

GPCPD = g a l l o n s  p e r  c a p i t a  p e r  day= 25 g a l / c a p / d a y  

P = e f f e c t i v e  f a c i l i t y  p o p u l a t i o n  = 550 

Values f o r  BODPCPD and GPCPD are  t h o s e  which are wide ly  used i n  s t a n d a r d  t e x t s  

and by r e g u l a t o r y  a g e n c i e s ,  w h i l e  t h e  annual  p r e c i p i t a t i o n  w a s  t a k e n  f r o n  

compi la t ions  of t h e  American S o c i e t y  of Heating, Air Condi t ion ing ,  and 

R e f r i g e r a t i o n  Engineers  (ASHRAE). 

6 



Sewage Lagoon: The sewage lagoon has a s u r f a c e  area of about  37,000 sq. f t .  

and a des ign  volume of abou t  1,070,000 ga l lons .  Maximum depth i s  about  4 

f e e t .  Therefore  t h e  lagoon has  an  average des ign  d e t e n t i o n  time of about 70 

days, and the  d e t e n t i o n  time would exceed 5 days even when one inch  of ra in-  

f a l l  w a s  experienced i n  a s i n g l e  event .  There a r e  no S t a t e  of Colorado 

s tandards  f o r  unaera ted  waste s t a b i l i z a t i o n  ponds, but t he  document e n t i t l e d  

"Cri ter ia  Used i n  t h e  Review of Waste Water Treatment F a c i l i t i e s "  (1973)  

states: "It i s  very  d o u b t f u l  t h a t  unaerated waste s t a b i l i z a t i o n  ponds can 

meet the  e f f l u e n t  s t anda rds  f o r  discharge." The u s u a l  de t en t ion  t i m e s  for 

unaerated ponds vary from 5 t o  50 days,  and by t h i s  y a r d s t i c k  the sewage 

lagoon a t  t h e  DOE f a c i l i t y  i s  t y p i c a l  of u s u a l  p r a c t i c e .  On an acreage b a s i s ,  

the  lagoon i s  loaded a t  t h e  ra te  of about  88 l b .  BOD pe r  acre per day, which 

i s  r e l a t i v e l y  h igh  f o r  a lagoon of such sha l low depth.  (Lagoons 3 t o  8 f e e t  

deep are t y p i c a l l y  loaded a t  t h e  rate of 20-50 l b .  BOD per  a c r e  per day).  

1.3 Surface  Water 

The DOE Grand J u n c t i o n  compound is  loca ted  on a bend of the ad jacent  Gunnison 

River ,  a major stream of wes tern  Colorado. Water-borne wastes from t h e  com- 

pound would be expected t o  reach  t h e  Gunnison v i a  subsu r face  seepage. Because 

of t he  d i l u t i o n  a v a i l a b l e  i n  the  stream, i t  i s  d i f f i c u l t  t o  imagine a c t i v i t i e s  

w i th in  the  compound caus ing  a d e t e c t a b l e  impac t  on t h e  Gunnison River. 

All present  o r  p o t e n t i a l  point-source d ischarge  of waste t o  a navigable water- 

way r e q u i r e s  a d i scha rge  permi t  under t h e  Nat iona l  P o l l u t a n t  Discharge E l i m i -  

na t ion  System (NPDES), c r e a t e d  under the  requirements of t h e  Water P o l l u t i o n  

Control  A c t  Amendments of 1972 (P.L. 92-500). While t h e r e  i s  cu r ren t ly  no 

d i s c r e t e  d i scha rge  of waste from the e x i s t i n g  sewage lagoon,  a p o t e n t i a l  f o r  

such a d i scha rge  ex i s t s ,  and upgrading of t he  system w i l l !  decrease the  l i k e l i -  

hood of such a s u r f a c e  d ischarge .  

1.3.1 Groundwater 

A s  s t a t e d  above, t h e  DOE Grand Junct ion  f a c i l i t y  i s  l o c a t e d  adjacent  t o  the  

Gunnison River.  It occupies  a stream t e r r a c e  unde r l a in  by alluvium deposi ted 

by the  r i v e r .  Groundwater i n  the  alluvium i s  connected t o  t h e  Gunnison River ,  

w i th  gene ra l  groundwater movement under t h e  compound toward the north.  Liquid 

7 



wastes d ischarged  by t h e  f a c i l i t y  and p e r c o l a t i n g  p r e c i p i t a t i o n  would e n t e r  

t h e  groundwater body and move toward t h e  no r th .  

L iquid  waste from t h e  sewage system of the DOE compound i s  discharged t o  t h e  

s e p t i c  tanks  loca ted  a d j a c e n t  t o  the v a r i o u s  bu i ld ings .  Overflow from t h e  

s ep t i c  tanks  e i t h e r  d i scharges  i n t o  a c o l l e c t i o n  system which d ra ins  i n t o  a 

small  (37,000 sq. f t . )  lagoon,  4 f e e t  deep, excavated i n t o  t h e  alluvium o r  

i n t o  t h e  n o r t h  ponding area. The lagoon r e c e i v e s  a l l  Ana ly t i ca l  Laboratory 

wastes from water and chemical a n a l y s e s  conducted w i t h i n  the compound. 

1.2.1, above). 

(See 

It i s  reasonable  t o  expect  t h a t  many of t h e  chemicals discharged e i t h e r  

d i r e c t l y  t o  t h e  lagoon o r  i n d i r e c t l y  through t h e  sept ic  tanks w i l l  end up i n  

the groundwater underlying the DOE compound. 

1.4 Gunnison #River 

The Gunnison River  was eva lua ted  f o r  p o s s i b l e  contaminat ion by the  Department 

of  Energy's Grand Junc t ion  Opera t ions .  Samples of r i v e r  water and sediment 

w e r e  c o l l e c t e d  during January of 1980. These samples were analyzed f o r  a 

v a r i e t y  of chemical spec ie s  chosen because of t h e i r  known o r  suspected 

d i s p o s a l  near  the r i v e r  bed. 

Samples of r i v e r  water were c o l l e c t e d  both  up and downstream from the  compound 

( r e f e r  t o  appendix 3.1). 

demonstrated i f  t he  concen t r a t ions  of chemical s p e c i e s  were g r e a t e r  i n  the 

downstream sample. In s t ead ,  t h e  upstream concen t r a t ions  were e i t h e r  l a r g e r  o r  

w i th in  experimental  e r r o r  of t hose  downstream ( r e f e r  t o  appendies 3.6 and 

3 . 7 ) .  Apparently,  none of t h e s e  s p e c i e s  were being leached i n t o  the  r i v e r  i n  

d e t e c t a b l e  q u a n t i t i e s  a t  t h e  t i m e  of sampling. However, t h i s  was a per iod of 

h igh  water when d i l u t i o n  of p o l l u t a n t s  would be very g r e a t .  Consequently, 

t h i s  eva lua t ion  w i l l  be repea ted  i n  l a t e  sunmer dur ing  low stream flow. I n  

a d d i t i o n  t o  the upstream and downstream s i tes ,  a sediment sample was taken 

a longs ide  t h e  most l i k e l y  sou rces  of contaminat ion  from the  conpound. Again, 

no contaminat ion was shown by the  a n a l y t i c a l  r e s u l t s .  Unfortunately,  sample  

c o l l e c t i o n  w a s  hampered by the  h igh  water. For t h i s  reason,  a more ex tens ive  

sediment sampling program i s  a l s o  planned f o r  l a te  summer. 

Contamination from t h e  compound would have been 
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The p o s s i b i l i t y  of contaminat ing t h e  r iver  i n  the  f u t u r e  w a s  s tud ied  by 

ana lyz ing  water and sediment samples  from the  known waste s i tes  wi th in  t h e  

compound. As expected,  s e v e r a l  subs t ances  were p resen t  i n  g r e a t l y  e l eva ted  

concen t r a t ions .  The d ischarge  of t h e s e  wastes d i r e c t l y  or i n d i r e c t l y  (i.e. 

through groundwater) i n t o  t h e  r i v e r  system would be c l e a r i y  prohib i ted  by 

s ta te  and f e d e r a l  s t a t u t e s .  

Samples of w a t e r  and sediment were t aken  t o  determine whether t he re  has been 

contaminat ion  of t h e  r i v e r  by t h e  DOE-GJO ope ra t ions .  Leaching occurr ing  a t  

t h i s  t i m e  should be apparent  i n  t h e  water ana lyses .  

S e p t i c  wastes are not c u r r e n t l y  a f f e c t i n g  t h e  r i v e r  as shown by the  fo l lowing  

d a t a :  

0 rga  n i c  
Coliform Carbon NH4-N NO% N O ~ - N  

Counts/100 ml mg/ 1 mg/ 1 mg/ 1 mg/ 1 

Gunnison River  

Gunnison River  
Upstream 1500 

Downstream 1300 

1 1  <.5 .7 <.01 

3 <.5 .9 <.01 

The upstream concent ra t ions  are a l l  l a r g e r  o r  w i th in  experimental  e r r o r  of 

t hose  downstream. As a p o i n t  of r e f e r e n c e ,  t he  Colorado River has a co l i form 

count of 2000/100 m l  where C l i f t o n ,  Colorado, takes  i t s '  water supply. Appen- 

d i c e s  3.6 and 3.7 d i s p l a y  t h e  data f o r  c e r t a i n  ino rgan ic  spec ies  t h a t  might be 

leached  from t h e  conpound as w e l l  as ph, a l k a l i n i t y ,  and conduct ivi ty .  Once 

a g a i n ,  t h e r e  are no s i g n i f i c a n t  d i f f e r e n c e s  between t h e  upstream and 

downstream samples. 

2.0 Environmental Regulat ions Appl icable  t o  the  DOE F a c i l i t y  

2 .1  A i r  Emissions Requirements 

A p a r t  from t h e  Nat ional  Ambient A i r  Q u a l i t y  Standards published by the  EPA 

( S e c t i o n  1.1.3 above),  the  S t a t e  of Colorado has adopted d e t a i l e d  requirements  

f o r  t h e  c o n t r o l  of emissions of p a r t i c u l a r  a i r  p o l l u t a n t s .  These requirements 
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are compiled i n  Regula t ion  #8 of  t h e  Colorado  A i r  Q u a l i t y  Standardis, d a t e d  

A p r i l  5 ,  1975, as amended. 

The only  s i g n i f i c a n t  a i r  p o l l u t a n t  g e n e r a t e d  on a cont inuous  b a s i s  by t h e  

Grand J u n c t i o n  f a c i l i t y  i s  n i t r o g e n  o x i d e s  (NO,). 

rate of t h e  C e n t r a l  Heat ing  P l a n t  p l a c e s  t h e  f a c i l i t y  ( S e c t i o n  1.1.3 above)  i n  

the c a t e g o r y  of 1,000 t o  10,000 k c a l / s e c ,  which i m p l i e s  a n  e f f e c t i v e  plume 

rise of h=54 m. From T a b l e  1-A of t h i s  r e g u l a t i o n ,  the "A" f a c t o r  f o r  u s e  

w i t h  t h e  t h r e s h o l d  l i m i t  v a l u e  (TLV) i s  found,  and t h e  a l l o w a b l e  e m i s s i o n  rate 

is: Allowable Emission Rate - (A)  (TLV) (EF) where EF i s  t h e  " e x c u r s i o n  

f a c t o r "  which i s  u n i t y  f o r  NO, s o  t h a t  a l l o w a b l e  emiss ion  rate = (A) (TLV) = 

(5.0) ( 9 )  = 45 g / s e c  which i s  much g r e a t e r  t h a n  t h e  e s t i m a t e d  rate of NO, 

p r o d u c t i o n  as g iven  i n  S e c t i o n  1.1.3 above.  

The maximum h e a t  e m i s s i o n  

2.2 Waste Water Discharne IRenuIations 

The F e d e r a l  Water P o l l u t i o n  C o n t r o l  A c t  Amendment of I972 e s t a b l i s h e d  t h e  N a t -  

i o n a l  P o l l u t a n t  Discharge E l i m i n a t i o n  S y s t e n  (NPDES), and made i t  i l l e g a l  t o  

d i s c h a r g e  p o l l u t a n t s  t o  n a v i g a b l e  waters w i t h o u t  an NPDES permit .  Rul ings  

have h e l d  t h a t  wastes w i l l  r e a c h  s u c h  waters. The program i s  a d m i n i s t e r e d  i n  

Colorado by t h e  Colorado Department of H e a l t h ,  which reviews and p a s s e s  on a l l  

permi t  a p p l i c a t i o n s .  

The Resource Conservat ion and Recovery A c t  (RCRA) which became l a w  i n  1976 h a s  

a two-fold approach. F i r s t ,  a l l  s o l i d  waste d i s p o s a l  s i tes  are d e f i n e d  e i t h e r  

as open dumps o r  s a n i t a r y  l a n d - f i l l s .  The former must be c l o s e d  o r  upgraded 

t o  t h e  l a t t e r  w i t h i n  f i v e  years .  The d i s t i n c t i o n  i s  based on whether o r  not 

sites meet minimum c r i t e r i a  ( t o  be promulga ted)  which w i l l  i n c l u d e  c o n t r o l  of 

l e a c h a t e s ,  monitor  wells, e tc .  Second, hazardous  wastes ( t o  be d e f i n e d  broad- 

l y  by t h e  EPA) w i l l  be s u b j e c t  t o  a " c r a d l e  t o  grave" m a n i f e s t  system f o r  res- 

p o n s i b i l i t y  c o n t r o l .  A lagoon s u c h  as t h e  one a t  t h e  Grand J u n c t i o n  DOE 

f a c i l i t y  would become a s o l i d  waste d i s p o s a l  s i t e ,  and i t  would n o t  meet t h e  

c r i te r ia  . 
The S a f e  Dr inking  Water Act p r o v i d e s  f o r  a s t a t e / f e d e r a l  program t o  c o n t r o l  

the s u b s u r f a c e  i n j e c t i o n  of wastes ( U I C ) .  To d a t e ,  t h i s  has  been d e f i n e d  on 

t h e  b a s i s  of w e l l  i n j e c t i o n ,  b u t  t h e  l e g i s l a t i o n  is s u f f i c i e n t l y  broad t o  
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permit  c o n t r o l  of i n j e c t i o n s  from " p i t ,  pond, and lagoon" seepage, and t h e r e  

is  a s t r o n g  move t o  expand r e g u l a t i o n s  t o  cover such sources .  

The S t a t e  of Colorado has now adopted t h e  f i n a l  v e r s i o n  of i t s  Water Q u a l i t y  

S tandards  f o r  Colorado, which i s  now i n  p r e s s  a f t e r  passing through t en  

d r a f t s .  E f f l u e n t  l i m i t a t i o n s  f o r  p o i n t  sources  are s p e c i f i e d  i n  the "Regula- 

t i o n  f o r  E f f l u e n t  Limi ta t ions"  ( e f f e c t i v e  August 2 1 ,  1975), which comprises 

t h e  e f f e c t i v e  s p e c i f i c a t i o n s  t o  accompany the  Colorado Water Control A c t  

( J u l y ,  1975).  Also i n  e f f e c t  are t h e  "Amendments t o  Regulations f o r  t he  S t a t e  

Discharge Permit System" (as amended February 7 ,  1978). 

2.3 Process  Waste Liquid Management 

There are no s p e c i f i c  r egu la to ry  r e s t r i c t i o n s  on process  waste l i q u i d s  a t  t h e  

p r e s e n t  t i m e .  The most i n f l u e n t i a l  p u b l i c a t i o n  on t h i s  sub jec t  has been Water 

Qua l i ty  Criteria, f i r s t  publ ished i n  1963 by t h e  C a l i f o r n i a  S t a t e  Water Qual- 

i t y  Cont ro l  Board (J. E.  McKee and H. W. Wolf, a u t h o r s )  and continued by t h e  

Environmental  P ro tec t ion  Agency as Water Qual i ty  Criteria 1972, pub l i ca t ion  

EPA-R3-73-033, These c r i t e r i a  should be e s p e c i a l l y  i n t e r e s t i n g  t o  the  Grand 

J u n c t i o n  f a c i l i t y  f o r  t h e i r  c o n s i d e r a t i o n  of heavy metals. The mineral  so lu-  

t i o n s  d ischarged  by the DOE f a c i l i t y  ( e s p e c i a l l y  from chemical ana lyses)  w i l l  

not a f f e c t  waste water t rea tment  un le s s  they are massive re leases .  The most 

r e c e n t  (5-15-79) eva lua t ion  of heavy metals d ischarge  i n d i c a t e s  a very s m a l l  

( n e g l i g i b l e )  amount and would not c o n t r i b u t e  a d e t e c t a b l e  inc rease  i n  t h e  

normal waste d ischarge  ( r e f e r  t o  appendix 3 . 8 ) .  The organic  so lvent  

d i scha rges  from the  Ana ly t i ca l  Laboratory l i kewise  w i l l !  no t  a f f e c t  t rea tment  

s i g n i f i c a n t l y  unless they form a e r a t i o n - i n h i b i t i n g  f i l m s  on the su r face  of t h e  

t rea tment  lagoon,  but they w i l l  a l s o  probably be c l a s s i f i e d  as "hazardous 

wastes" i n  t h e  f u t u r s  ( r e f e r  t o  appendix 3.9). 

i t s  ope ra t ion  u t i l i z e s  c e r t a i n  photochemicals i n  the  f i l m  developing and 

r ep roduc t ion  processes .  The e f f l u e n t s  from f i l m  processing pr imari ly  con- 

sists of a "developer" which i s  moderately a l k a l i n e  and a " f ixe r "  which i s  

moderately a c i d i c .  The wash water i s  e s s e n t i a l l y  unchanged from t h a t  of t h e  

incoming water supply. During t h e  p rocess  s i l v e r  h a l i d e s  are ex t r ac t ed  from 

t h e  f i l m  and paper by the  f i x e r ,  as a s o l u b l e  s i l v e r  t h i o s u l f a t e  complex. 

This  complex i s  dramat ica l ly  less t o x i c  than  f r e e  s i l v e r  ion .  However, t h e  

The photographic l abora to ry  i n  
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s i l v e r  i s  recovered from t h e  f i x e r  s o l u t i o n s  v i a  a n  e l e c t r o s t a t i c  s i l v e r  

recovery u n i t  and re turned  t o  the  f i l m  s u p p l i e r  f o r  reprocess ing .  

The r a t i o  of "wash s o l u t i o n "  i s  approximately 50 to 1 of t he  process s o l u t i o n s  

t h a t  a r e  u t i l i z e d .  Refer t o  appendix 3.10 f o r  a l i s t  of p re sen t ly  used 

chemicals and t h e i r  r e s p e c t i v e  d i sposa l  methods. 

2.4 Sol id  Waste Management 

On October 26, 1976, Congress passed the  Resource Conservat ion and Recovery 

Act (RCKA) a s  a series of amendments t o  the  e x i s t i n g  s o l i d  waste c o n t r o l  act .  

This l e g i s l a t i o n  and r e s u l t a n t  r egu la t ions  w i l l  have a s i g n i f i c a n t  impac t  on 

the  opera t ion  of t he  DOE Grand Junc t ion  F a c i l i t y .  The act  de f ines  " s o l i d  

waste" as s o l i d ,  semi-sol id ,  l i q u i d ,  o r  contained gaseous wastes. The act  

recognizes  only two classes of s o l i d  waste d i sposa l  s i tes:  open dumps and 

s a n i t a r y  l a n d - f i l l s .  The former must  be upgraded o r  c losed  wi th in  f i v e  years. 
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p e n d l x  3 .2  

A n a l y t i c a l  R e s u l t s  from Waste S i t e s  and T e s t  Wells - Waters 

pll C o n d u c t i v i t y  A l k a l i n i t y  mg/l mg/l mg/l mg/l mg/l mg/l m g / l  mg/l ~ g / l  mg/l ng/l mg/ l  
Be Cd C 1  C r  cu  F Fe Hg pmhos/cn mg CaC03/1  AC; A 1  As Ea 

_I_ -- -------- 
lflo r t l i  
Pond 7.5 - 20900 4 701 .004 .023 .004 <.l <.0002 <.5 385 .011 ,005 <1 0.11 <.0001 
S o u t h  
Pond 7.3 2 1800 36 1 .002 1.18 .002 .I .OLIO2 <.5 135 .004 .012 <1 1.2 .0001 
S o u t h  
- Well 7 - 3  18750 I 3 5 9  .0003 3.4 .213 1.3 .005 3 160 .034 .018 <1 23.7 <.0001 - 
Nor th  
Well 7.1 23500 1138 .0002 8.3 -343 .4 .005 5 110 .016 .15 <1 18.3 <.0001 
Dra inage  
D i t c h  6.9 23000 305 .005 -72 .003 <.1 .0002 .5 82 -005 .016 <1 1.1 ,0002 

. .  . 

100 m l  
m g / l  mg/l mg/l m g / l  mg/l mg/l n g / l  mg/l mg/l mg/l mg/l mg/l Organic Coliform l p c i / l  
Mn Ni NH9-N NO3-N N O p N  Se So Th U308 V Zn Carbon Coun t s  * * 6 b  

North 
Pond .35 .006 1.5 .32 .03 <.001 2200 <.05 .32 .025 -01 3 0 <.5 
S o u t h  
Pond .26 .011 17 .02 .02 <.001 72 <.05 .005 <.01 .06 16 24,000 13.2 
S o u t h  
Well 7.1 .04 5 47 01 < -001 37 <.05 1.53 3.9 -52 7 1,000 565 
North 
Well 6.5 .04 2 . 5  .28 <.01 <.001 330 <.05 .53 .7 .34 8 400 9.3 
Dra inage  
D i t c h  .26 .011 14 .20 .02 <.001 75 <.05 .006 <.01 .06 24 >24,000 16.4 

.. . _ _  . .. . . . . - . 



Appendix 3.3 

A n a l y t i c a l  R e s u l t s  from Waste S i t e s  a n d  T e s t  Wells - Sed imen t s  

P Pm % PPm PPm PPm PPm PPm % PPm PPm PPm PPm PPm 
A s  Al As Ba Be C r  cu  Fe Iig Mn Pb NO 3 Ni North 

Pond 2 3 . 6 4  8 2 7 5  < 2  2 3  17 2 . 4  
Sou th  

Sou th  
Well* .01 - 
North 

.05 8 6 0  171 < I  39 

.12 380 100 < I  39 

05 

Pond 4 4.15 10 7 5 0  ( 2  16 49 2 . 2  
- .7 02 - - .3 2 2 .4 2 

- 3  - 1.6 01 - - .3 3 6 .4 .2 Well* .002 - 
Dra inage  

4 9  6 2 0  2.3 1.2 160 14 (1 11 D i t c h  14 6 -78 59 5 2 0  2 

North 
3.8 .81 2 3 2 1  11 115 72 Pond 

S o u t h  
25.3 .18 3 9 57 87 90 84 Pond 

Sou th  
3 .4 

.8 .5 

- - Well* - - .07 - 

Well* - - .02 - 
Nortlh 

Dra inage  
- - 

520 .58 22 10 3 2 3  1792 3 4 0  188 D i t c h  

*These a n a l y s e s  a r e  of s ed imen t  suspended i n  t h e  water samples  t a k e n  from each  well .  These samples were o b t a i n e d  
by p a s s i n g  t h e  samples  th rough  0 . 4 5  
ppm of s o l u t i o n ,  n o t  of s o l i d .  

membrane f i l t e r s  and d i s s o l v i n g  t h e  samples .  The ana lyses  a r e  r e p o r t e d  as 



CANISTER 

A 

B 

C 

Ap,pendix 3.4 

Radon Flux Measurements 

LO CAT I O N  

E of t a i l i n g s ,  3 0  f t  W of road 

E edge of t a i l i n g s ,  on berm. 50 f t  

W of road 

Center  of  1962-1970 b u r i a l  area 

"R"pit  zone 

Ai rpor t  pad cleanup area 

L i g n i t e  B u r i a l  area 

Among buried b a r r e l s ,  10 f t  N of D 

On berm, c e n t e r  of t a i l i n g s  area 

hi quadrant  a t  t a i l i n g s  area 

NW quadrant  of t a i l i n g s  area 

SE quadrant  of t a i l i n g s  area 

SW quadrant  of t a i l i n g s  area 

50.2 + 3.2 - 

106.6 + 4.2 

25.3 - + 2.8 

10.3 + 2.4 

3.1 + 1.4 

47.1 + 3.4 

4.6 + 1.4 

20.7 + 2.7 

70.1 - + 4.1 

52.0 + 3.6 

45.2 - + 3.5 

64.0 + 4.0 

- 

- 
- 
- 
- 
- 

- 

- 
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t D I X  3.6 

plI Conductivity and Selected Lnorganic Species in Cunnison River Water 

Conductivity Alkalinity mg/l mg/ l  mg/l mg/l mg/ l  mg/l mg/l m g j l  
PH p mhos/cm mg CaC03/1 Ag A 1  As Ba Be c 1  Cd Cr 

Cunnison Upstream 7.8 19500 260 <.0002 1 . 2  <.002 <.I <.0002 11 <.0005 .002 

Gunnison Downstream 7.8 19500 25 5 <.0002 1.0 (-002 <.1 <.0002 12 <.0005 .OOl 

m g / l  mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l pci/i 
cu F Fe Hg Mn Ni Pb Se SO4 Th U308 V Zn 226Ra 

Cunnison 
Upstrcam .037 <t  - 4 3  <.0001 . I 4  .005 .002 .002 390 ( - 5 0  .007 <.Ol .OL . I  

~ ~ - __ 
Gunnison 
Downstream .007 < I  .32 <.0001 -11  <.005 .001 .002 390 <.05 .007 <.01 ,005 .1 



Appendix 3 . 7  

Analyses  of Sediment Samples - Gunnison River 

PPm % ppm PPm PPm PPm P Pm % P P ~  P P ~  ppm 
A a  AI. A s  Ba B e  Cr cu Fe Hs Mn NO3 

Gunnison Upstream .5 5.2 6 7 00 <2 26 22 3.1 .03 5 60 (1 

Gunnison M i d d l e  <.5 4.5 4 1000 (2 24 18 2.6 .03 460 <1 

Gunnison Downstream ( - 5  3.8  3 1600 (2 3 1  16 6.9 .03 1020 ( 1  

N 
N 

I 

P Pm ppm P / W g  % ppm PPm PPm P Pm PPm P P  PPm 
N i  Pb 226 Ra S Se  Th U3O8 e U 3 O 8  V Zn Zr 

2 . 4  .06 <1 16 6 8 110 108 429 Gunnison Upstream 20 20 

Gunnison M i d d l e  15 30 1.4 .07 < I  11 8 5 105 104 529 

Cunnison Downstream 15 40 1.4 .88 <1 23 8 5 165 114 60 0 

I' 

I 



Appendix 3.8  

Heavy Metals Discharge 

SELECTED ELDlE NTS 

Except for uranium, only a very small percentage  of t h e  samples d i s so lved  a t  

Geochemical Analysis  Department (GAD) are a c t u a l l y  analyzed for t hese  

elements.  Therefore ,  t h e  fo l lowing  va lues  had t o  be based on e s t ima tes  of t h e  

average con ten t  i n  sanp le s  d i s so lved  a t  GAD. 

ELElfENT 

Uraniun 

Arsenic  

Selenium 

1401 ybdenun 

Vanadium 

Cadmium 

Copper 

Lead 

Radium 226 

YEARLY DISCHARGE (grams) 

4 

2 

0.01 

0.1 

16  

0.01 

3 

2 

1 x l o b *  

* Based on uranium r e s u l t s  assuming s e c u l a r  equi l ibr ium.  



APPENDIX 3 . 9  

Organic Solvent  Discharges 

Only two s o l v e n t s  are used i n  apprec i ab le  amounts by GAD. These are ace tone  

and e t h y l  a c e t a t e .  An inven to ry  of miscel laneous s o l v e n t s  f o r  use i n  c e r t a i n  

a n a l y t i c a l  procedures  i s  a l s o  maintained. Many of t h e s e  are i n f r e q u e n t l y  

used; however, t h e i r  usage i s  es t imated  i n  t h e  fo l lowing  t a b l e :  

SOLVENT 

Acetone 

Ethyl  Acetate 

Miscellaneous 

MAXIf.ILTM DAILY 
DISCHARGE ( l i t e r s )  

24 

YEARLY DISCHARGE 
( l i ters)  

54 
100 

50 



APPENDIX 3.10 

Photochemicals P resen t ly  Used I n  GJO Photographic  Laboratory 

Chemical: DuPont Cronaf lex  Processor  Developer Concent ra te  

Quantity:  250 ga l . / yea r  

Disposal  : To d r a i n  a f te r  use  

Chemical : DuPont Cronaf lex  Processor  Fixer Concent ra te  

Quantity:  250 gal . /year  

Disposal :  1) D e s i l v e r i n g  v i a  e l e c t r o s t a t i c  s i l v e r  recovery u n i t  

2 )  Then t o  d r a i n  

Chemicals: Kodak Process  E-6 

1) F i r s t  deve loper  

2 )  Reversal  b a t h  

3 )  Color deve loper  r e p l e n i s h e r  

4 )  Condi t ioner  

5) Bleach 

6)  F i x e r  

7 )  S t a b i l i z e r  

Quant i ty:  30 ga l . / each  year  ( p r o j e c t e d )  

Disposal  : To d r a i n  a f t e r  use 

Chemical: Kodak E k t a f l o  Developer Type 1 

Quanti ty:  20 gal../year 

Disposal  : To d r a i n  a f t e r  use 

Chemical: Kodak I n d i c a t o r  Stop Bath 

Quant i ty  : 2 gal!./year 

Disposal! : To d r a i n  a f t e r  use 

(Continued next page) 
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Appendix 3.10 (cont inued)  

Chenical :  Kodak Rapid F ixe r  ( l i q u i d )  A+B 

Quant i ty:  10 gal . /year  

Disposal :  1) D i s i l v e r i n g  v i a  e l e c t r o s t a t i c  s i l v e r  recovery u n i t  

2 )  Then t o  d r a i n  

Chemical: Kodal i th  RT Liquid Developer A+B 

Q u a n t i t y :  10 ga l . /year  l(projected) 

Disposa l  : To d r a i n  a f t e r  use  

Miscellaneous chemicals  used i n  q u a n t i t i e s  less t h a n  1 ga l . /year :  

Kodak Sepia  Toner 

Kodak Farmer's Reducer 

Kodak D-11 Developer 

Disposal  : To d r a i n  a f t e r  use 

2 6  



THE PIONTICELLO, UTAH, DOE FACILITY 

1.0 S i t e  Environment 

1.1 F a c i l i t y  Descr ip t ion  and Hi s to ry  

The Department of Energy s i t e  a t  Mont ice l lo ,  Utah w a s  formerly a government 

owned uranium process ing  m i l l  l o c a t e d  nea r  t h e  sou th  edge of the town of 

Mont ice l lo ,  ;Utah. The m i l l  w a s  ope ra t ed  f o r  product ion  of vanadium during t h e  

pe r iod  1942 t o  1944, then taken  over  by t h e  Atomic Energy Commission i n  1948 

and ope ra t ed  from 1949 u n t i l  January ,  1960, f o r  t h e  recovery of uranium. The 

s i t e  i n c l u d e s  approximately 900,000 t o n s  of r a d i o a c t i v e  t a i l i n g  s o l i d s  in- 

Bounded i n  f o u r  s e p a r a t e  t a i l i n g s  ponds, cover ing  a n  aggrega te  a rea  of approx- 

ima te ly  40 acres. 

During t h e  l i f e  of t h e  Mont ice l lo  M i l l ,  a number of techniques fo r  uranium 

recovery were p rac t i ced .  I n i t i a l  recovery  w a s  by a system of roas t ing  and 

ca rbona te  l e a c h  process .  I n  November, 1955, a n  a c i d  l each  resin-in-pulp (RIP) 

process  w a s  i n i t i a t e d .  The system w a s  then  reconver ted  t o  a carbonate pro- 

cess. T a i l i n g s  dams were of t h e  s e l f - c o n s t r u c t i n g  v a r i e t y ,  r e s u l t i n g  i n  a dam 

composed of coa r se  sand, w i t h  f i n e  slimes l o c a t e d  i n  tlhe middle of a pond 

area. The v a r i o u s  types of r e s u l t a n t  t a i l i n g s  material are shown on t h e  

f a c i l i t y  map (page 14) .  The o r i g i n  of t h e  t a i l i n g s  material i s  of importance 

i n  environmental  c o n s i d e r a t i o n ,  s i n c e  t h e  v a r i o u s  systems of uranium recovery 

tend t o  mobi l ize  d i f f e r e n t  t o x i c  and rad iochemica l  materials. 

1.2 S i t e  Geology 

The Mont ice l lo  f a c i l i t y  s i t e  i s  unde r l a in  by t h e  g e n t l y  east dipping s h a l e s  

and sands tones  of t h e  Morrison and Dakota format ions ,  wi th  sone Hancos s h a l e  

outcrops  of h igher  s e c t i o n s .  South Creek has c u t  a v a l l e y  i n  the >lorr ison,  

Dakota, and Mancos which has  subsequent ly  been f i l l e d  wi th  a l l u v i u m  and co l lu -  

vium from s l o p e  wash. 

upon t h e i r  l i t h o l o g y .  Hence, movement of subsu r face  water could be expected 

t o  be h igh ly  v a r i a b l e ,  a g a i n  depending upon t h e  l i t h o l o g y .  

These materials have v a r i a b l e  permeabi l i ty  de,pending 

27/28 



w 

t 



1.3 S i t e  Hydrology 

The hydrology of t h e  Mont ice l lo  s i te  i s  g r e a t l y  in f luenced  by runoff from the  

Abajo Mountains t o  the  w e s t ,  down the  channel of South Creek, and i n  t h e  form 

of groundwater underflow i n  t h e  geologic  formations which outcrop t o  t h e  west 

and d ip  toward t h e  east. 

The flow i n  South Creek i s  i n  two nodes: s p r i n g  runoff  due t o  snow m e l t  i n  t h e  

Abajo Mountains and i n t e n s e  but  shor t - l ived  runoff  even t s  a s soc ia t ed  with 

summer thunderstorms upon t h e  mountain f lanks .  The former type of flow con- 

s t i t u t e s  t h e  major amount of runoff ,  bu t  summer thunderstorms can be important 

due t o  t h e i r  d e s t r u c t i v e  e r o s i o n a l  na ture .  

Most groundwater pumped from the  Monticel lo  s i t e  i s  from deep w e l l s  pene t r a t -  

i ng  sands tones  of t h e  Morrison of o l d e r  geo log ica l  format ions ,  such as t h e  

Entrada sandstone.  Such w a t e r  i s  f r equen t ly  under a r t e s i o n  head due t o  

outcrop  of t h e  a q u i f e r s  a long  the  f l ank  of the  Abajo Mountains. 

1.4 Previous Environmental  Degradation 

During and s h o r t l y ' a f t e r  t h e  ope ra t ion  of t h e  Mont ice l lo  s i t e ,  t h e r e  w a s  

s i g n i f i c a n t  environmental  degrada t ion  i n  South Creek. This  degrada t ion  w a s  

documented by sampling conducted by t h e  Atomic Energy Commission and t h e  U .  S. 
Pub l i c  Heal th  Se rv ice .  Radium and uranium l e v e l s  i n  South Creek were a t  o r  

above a l lowable  l i m i t s .  There w a s  a l s o  a n  i n d i c a t i o n  of groundwater 

contaminat ion i n  t h e  area downgradient ( e a s t )  of t he  s i t e .  This  w a s  n o s t  

noted i n  t h e  case of t he  "Sorensen" w e l l ,  a shal low i r r i g a t i o n  and s tock  water 

supply l o c a t e d  approximately 1 / 2  m i l e  east of t he  s i te .  

may have r e s u l t e d  from t h e  subsur face  movement of radium-bearing l i q u i d  waste 

from the  t a i l i n g s  ponds through t h e  al luvium a long  South Creek i n t o  the w e l l .  

Other p o s s i b l e  sou rces  of t h e  w e l l  contamination i n c l u d e  movement of dredged 

s o l i d s  i n t o  t h e  w e l l .  Other  forms of environmental  degrada t ion  included wind 

and water e r o s i o n  of t a i l i n g  s o l i d s  i n t o  South Creek and subsequent leaching  

of r ad ionuc l ides  from t h e s e  materials and e leva ted  e x t e r n a l  ganna r a d i a t i o n  

dueto the  s u r f a c e  presence  of r a d i o a c t i v e  t a i l i n g s  s o l i d s .  

This  contaminat ion 



1.5 S i t e  IRecIamation 

I n  a n  e f f o r t  t o  c o n t r o l  t h e  environmental  degradat ion r e s u l t i n g  from the  

t a i l i n g s  p i l e  wind and water e ros ion ,  t h e  U. S. Atomic Energy Commission 

conducted a s i t e  r e c l a n a t i o n  p r o j e c t  a t  the  Monticello f a c i l i t y  during the  

per iod beginning i n  August, 1961. This a c t i o n  was a p a r t  of t he  Federal-  

S t a t e  inter-agency p o l l u t i o n  c o n t r o l  e f f o r t  on the  Colorado River Basin. The 

r e s t o r a t i o n  r equ i r ed  80 working days and an expendi ture  of $190,000. Details 

of t he  p r o j e c t  are conta ined  i n  "A Report of the Monticel lo  M i l l  T a i l i n g s  

Erosion Cont ro l  P r o j e c t ,  Monticel lo ,  Utah", prepared December 20, 1963, by t h e  

Grand Junc t ion  o f f i c e  of t h e  U. S. Atomic Energy Commission. During t h e  

p r o j e c t ,  coarse  sand t a i l i n g s  w e r e  added to  the slime por t ions  of the  t a i l i n g s  

ponds, and allowed t o  form a more f i rm base.  The pond s u r f a c e s  were then  

graded and l eve led  and 8-12 inches  of pit-run rock and d i r t  plus  t o p s o i l  w a s  

adlded t o  the  su r face .  Various g r a s s  seeds were then  added t o  the  p i l e  

su r face ,  and f e r t i l i z e d  w i t h  barnyard nanure and chemical f e r t i l i z e r .  Th i s  

r e s u l t e d  i n  a n  e x t e r n a l  gamma r a d i a t i o n  reduct ion of approximately one o rde r  

of magnitude. S i g n i f i c a n t  reduct ions  i n  radium concen t r a t ion  wi th in  South 

Creek were a l s o  noted. 

Subsequent t o  t h e  t a i l i n g s  p i l e  s t a b i l i z a t i o n ,  the  channel of South Creek was 

improved and r iprapped  t o  prevent e ros ion  a t  the  toe  of the  t a i l i n g s  p i l e s .  

Addit ional  remedial  measures were conducted* between May, 1974, and August, 

1975, during which time t h e  mill foundations were broken up and bur ied ,  and 

t o p s o i l  contaminated by o r e  s t o c k p i l i n g  was excavated from two si tes and 

placed on t h e  top of t he  east t a i l i n g s  p i l e .  

*Ward, D. L. ,  and Gisler, W. D., "Uranium Ore S tockp i l e  S i t e  IDecontamination 

and M i l l  S i t e  Foundation Removal, Monticel lo ,  Utah." 

Corporat ion,  Grand J u n c t i o n ,  Colorado, BFEC-1976-7 (June 1976).  
Bendix F ie ld  Engineering 
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1.6 E x i s t i n g  S i t e  Condi t ions 

While t h e  e f f o r t s  a t  s i t e  reclamation have done much t o  minimize the  environ- 

mental  e f f e c t s  of the Monticel lo  f a c i l i t y ,  t h e r e  are some aspec t s  of the f a -  

c i l i t y  which are s t i l l  caus ing  environmental  degrada t ion .  The i n i t i a l  re- 

c lamat ion  w a s  the f i r s t  e f f o r t  a t  s t a b i l i z i n g  a t a i l i n g s  p i l e ,  and i t  added 

much t o  the  s ta te  of t h e  a r t .  On t h e  o t h e r  hand, t h e r e  have been s i g n i f i c a n t  

developments s i n c e  t h e  1961 s t a b i l i z a t i o n ,  which w a s  o r i g i n a l l y  intended as a n  

i n t e r i m  measure. Condi t ions which can cause cont inuing  s i t e  degradat ion are 

d i scussed  i n  t h e  fo l lowing  s e c t i o n ,  a b s t r a c t e d  from f i e l d  notes  taken during 

a n  i n s p e c t i o n  of t h e  Mont ice l lo  f a c i l i t y  on May 17,  1978. 

The d i v e r s i o n  d i t c h  along the  nor th  s i d e  of t h e  Carbonate P i l e  downstream of 

sampling p o i n t  W-1 i s  i n  good shape and would be capable  of car ry ing  reason- 

a b l y  expected flows. F a i r l y  good g r a s s  cover i s  e s t a b l i s h e d  on the  s o i l  

covering over  t h e  carbonate  t a i l i n g s  area, wi th  no s i g n i f i c a n t  evidence of 

g u l l y i n g  o r  e ros ion .  There a r e  sites a t  which t a i l i n g s  have been brought to 

the  s u r f a c e  appa ren t ly  by burrowing animals.  

There i s  an e x i s t i n g  deep observa t ion  w e l l  l o c a t e d  on t h e  east s i d e  of t h e  

carbonate  t a i l i n g s  area between sampling si tes S-6 and S-4, approximately 25 

f e e t  w e s t  of t h e  i n t e r s e c t i o n  of the  two streams d r a i n i n g  between the  carbon- 

a t e  and vanadium t a i l i n g s  area. This  w e l l  con ta ins  water, and could be used 

f o r  ob ta in ing  water l e v e l  measurements and p o s s i b l e  pumping f o r  a groundwater 

sample .  

Grass coverage on t he  vanadium t a i l i n g s  p i l e  i s  b e t t e r  than  t h a t  on t he  car- 

bonate  t a i l i n g s  area. The drainage d i t c h  banks a long  the  nor th  s i d e  of t h e  

vanadium t a i l i n g s  p i l e ,  c a r ry ing  a stream of water from t h e  nor th ,  have been 

trampled down by ca t t l e  o r  o the r  animals u n t i l  t h e  d i t c h  has l i t t l e  ca r ry ing  

c a p a c i t y  over  that r equ i r ed  f o r  t h e  e x i s t i n g  flow. The d i t c h  discharges 

through a c u l v e r t  a long the  nor th  s i d e  of t he  vanadium p i l e .  A series of 

seeps have formed along the  southeas t  s i d e  of t h e  vanadium t a i l i n g s  p i l e .  

S o i l  mois ture  a l s o  i s  ev iden t  i n  the area along an  approximately east-west 

l i n e  i n  t h e  v i c i n i t y  of s i t e  S - 5 .  It appears  t h a t  water could be recharging 

i n t o  t h e  groundwater body from the  small d i v e r s i o n  d i t c h  on the  no r th  s i d e  of 

t h e  vanadium p i l e ,  moving through the  p i l e ,  and s u r f a c i n g  on t he  southeas t  

s i d e  of t h e  p i l e .  
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A s m a l l  d e l t a  has formed where the  dra inage  d i t c h  flows t o  tlhe south  between 

the  vanadium and east t a i l i n g s  area, wi th  the  r e s u l t  t h a t  the  d ive r s ion  d i t c h  

d r a i n i n g  w e s t  a long t h e  no r th  s i d e  of t h e  east t a i l i n g s  a rea  have been 

p a r t i a l l y  impounded, pe rmi t t i ng  a s i g n i f i c a n t  amount of runoff t o  i n f i l t r a t e  

and subsequent ly  move through t h e  t a i l i n g s ,  

Most of the  east t a i l i n g s  p i l e  has  r a t h e r  good vege ta t ive  cover,  but  t h e r e  i s  

asmall h igher  por t ion  of t he  east t a i l i n g s  p i l e  which has almost no v e g e t a t i v e  

cover  except a low, moss-like p l a n t  material ,  with evidence of t h i s t l e s  having 

grown i n  previous years.  This zone r e s u l t e d  from cleanup of ore  s t o r a g e  s i t e s  

during the  1974-1976 decontaminat ion,  and should soon be covered with n a t i v e  

vege ta t ion .  

lJater has impounded on the  lower p o r t i o n  of t he  east t a i l i n g s  p i l e  t o  t h e  

n o r t h  of t he  h igher  area. This would p e r m i t  i n f i l t r a t i o n  and leaching  of 

rad ionucl ides  and tox ic s  from the  conta ined  t a i l i n g s  pond. 

A seep area e x i s t s  on the  n o r t h e a s t  s i d e  of the e a s t  t a i l i n g s  pond, i n  t h e  

d i v e r s i o n  d i t c h  along t h e  n o r t h  s i d e  of t h e  pond. This i n d i c a t e s  t h a t  t h e  

groundwater i s  noving l a t e r a l l y  t o  t h e  south  towards South Creek, through t h e  

t a i l i n g s  contained i n  t h e  east  p i l e .  This could be e l imina ted  by a deepening 

of t he  d ive r s ion  d i t c h  i n t o  impermeable material o r  by cons t ruc t ion  of pumped 

wells i n  t h e  s i te .  The amount of water produced does not  appear t o  be l a r g e ,  

probably i n  the  neighborhood of 2-3 g a l l o n s  p e r  minute. It could ;be handled 

by a s m a l l  i n f i l t r a t i o n  g a l l e r y  type  well development. 

water a p p e a r s  t o  be i n f i l t r a t i o n  from a small i r r i g a t i o n  d i t c h  nor th  of t h e  

s i t e .  

The s o u r c e  of t h e  

There has been a s i g n i f i c a n t  amount of burrowing a c t i v i t y  by sua11 animals 

a long the  no r theas t  s i d e  of t he  east t a i l i n g s  p i l e .  This has r e s u l t e d  i n  t h e  

t r a n s p o r t  of t a i l i n g  sands t o  t h e  s u r f a c e  f o r  subsequent e ros ion  by wind o r  

water, Similar  burrowing a c t i v i t y  has taken place along the south s i d e  of t he  

east  t a i l i n g s  p i l e .  
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South Creek has  been con ta ined  i n  a r iprapped channel through the  t a i l i n g s  

ponds. No evidence of s i g n i f i c a n t  channel e ros ion  was noted. The channel 

appears  adequate  f o r  reasonably  expected flows. The stream flow w a s  

approximately 10 cub ic  f e e t  pe r  second a t  the t i m e  of s i t e  v i s i t .  

The a c i d  t a i l i n g s  area, s o u t h  of South Creek, would be expected t o  con ta in  

t h e  most r e a d i l y  mobil ized r ad ionuc l ides ,  due t o  the  a c i d  processing.  A road 

c u t  has been c o n s t r u c t e d  a long  the  northwest corner  of t h i s  p i l e ,  which has 

exposed a sal t  c r u s t  formed by c a p i l l a r y  moisture moving through the  t a i l i n g s  

and t o  the  s u r f a c e .  

p r e c i p i t a t i o n  events .  The nortlhwest s i d e  of t he  a c i d  t a i l i n g s  p i l e  i s  bounded 

by a s n a l l  d i k e ,  which s e r v e s  t o  channel runoff a long t h e  toe  of t he  t a i l i n g s  

p i l e .  Vegeta t ive  cover  on t h e  a c i d  t a i l i n g s  p i l e  i s  q u i t e  w e l l  e s t a b l i s h e d  

and appears t o  be t h r i v i n g .  

This  material would be a v a i l a b l e  f o r  e r o s i o n  by 

There is  a small holding pond loca ted  on the  east  f l a n k  of t he  ac id  t a i l i n g s  

pond. A t  t h e  southwest  co rne r  of t h i s  small holding pond, t h e r e  i s  a l a r g e  

s e e p  area, approximately 50 f e e t  in diameter ,  which i s  extremely s o f t .  It  

appears  t h a t  t h i s  seed may be r e l a t e d  t o  the  former decant  s t r u c t u r e  for t h e  

a c i d  t a i l i n g s  pond, which nay have been plugged andlor  destroyed near  t h e  

mouth, bu t  which is  s t i l l  i n  e x i s t e n c e  wi th in  the  pond area. This s t r u c t u r e  

could se rve  as a groundwater d r a i n  f o r  moisture moving through the  t a i l i n g s  

w i t h i n  t h e  a c i d  p i l e .  

2 .  Continuing Environmental  E f f e c t s  

While t h e  prev ious  s i t e  rec lamat ion  e f f o r t s  have done much t o  minimize 

environmental  deg rada t ion  from t h e  Monticel lo  f a c i l i t y ,  t h e r e  a r e  minor 

cont inuing  environmental  e f f e c t s  which should be considered in planning f o r  

u l t i m a t e  s i t e  s t a b i l i z a t i o n .  

2.1 Air E f f e c t s  

The primary a i r  concern a s s o c i a t e d  witih the  Monticello f a c i l i t y  would be t h e  

cont inuing  emanation of radon and i t s  decay products from t h e  p i l e .  

gas ,  whi le  h e a v i e r  than  a i r ,  has the  unique a b i l i t y  t o  permeate through 

v i r t u a l l y  any material. 

Radon 



The e x i s t i n g  p i l e  w a s  covered wi th  approximately 8-12 inches  of sandy 

material, which o f f e r s  l i t t l e  c o n t r o l  over emanations of radon gas. This  

f u r t h e r  i s  compounded by t h e  f a c t  t h a t  t he  burrowing animals  pene t r a t e  t he  

cover,  by t h e  th inn ing  of t he  cover due t o  wind and water e ros ion ,  and by 

n a t u r a l  p i l e  "brea th ing"  during per iods of atmospheric pressure  change. 

Radon measurements were performed over a one-year per iod i n  1967 and 1968. 

was concluded t h a t  t h e  t a i l i n g s  "do not  s i g n i f i c a n t l y  a f f e c t  the  environ- 

mental  radon l e v e l s  away from t h e  t a i l i n g s  area". 

Monticello f a c i l i t y  are e s p e c i a l l y  c r i t i ca l  i n  view of t h e  presence of nearby 

human h a b i t a t i o n  w i t h i n  t h e  town of Monticel lo  t o  the  no r th ,  and i n  t h e  

suburban area a long  South Creek t o  the  east. 

It  

Radon emanations from the  

2.2 Water E f f e c t s  

The Monticel lo  f a c i l i t y  a l s o  has cont inuing environmental  e f f e c t s  on the  water 

resources  of t h e  area, p r imar i ly  through the  r e l e a s e  of radium and t o x i c  heavy 

metals, both t o  t h e  ground and s u r f a c e  water. 

2.2.1 Sur face  Water 

The e f f e c t s  on s u r f a c e  water r e s u l t  both from groundwater i n f i l t r a t i o n  t o  the  

s u r f a c e  streams, t o  be d iscussed  i n  a subsequent s e c t i o n ,  and from shee t  

runoff conveying t a i l i n g  s o l i d s  which have been brought t o  the  p i l e  su r f ace  by 

burrowing animals.  These t a i l i n g  s o l i d s  a r e  sub jec t  t o  subsequent leaching  i n  

South Creek. 

While the d a t a  fo l lowing  do not i n d i c a t e  v i o l a t i o n  of app l i cab le  radiochemical 

o r  t o x i c  s t anda rds ,  t h e r e  i s  a d e f i n i t e  i nc rease  of uranium and radium i n  

South Creek as a r e s u l t  of t h i s  f a c i l i t y .  
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RESULTS OF SOUTH CREEK DOE MONITORING 

Date 

11/25/75 
06/21/76 
12/08/76 
06/22/77 
11 /09/77 
05/18/78 
06/07 / 7 9 
08/30/79 

Concent ra t ion  Upstream 

u3°8 

mp/ 1 
1 
2 
2 

2 

21 
5 
1 

1 

Dissolved 
R a  226 
p c i / l  

0 -005 
0.2 
0.17 
0.005 
0.3 

0.5 + 1.9 - 
0.0 - + 4.5 
1.7 + 1.2 - 

Suspended 
R a  226 
p c i / l  

0.005 
2.6 
0 -45 
0.005 
0.1 

0.0 + - 1.8 

0.0 + 4.2 

0.4 + - 0.5 
- 

Concent ra t ion  Downstream 

U3O8 Dissolved Suspended 
R a  226 Ra 226 

- mg/l pCi / l  pc i /  1 
21 0.005 0.005 
375 
457 
22 
13 

1.0 
0.57 
0.005 
0.3 

0 

0 -69 
0.005 
0.3 

13 0.0 + - 1.4 0.9 + - 1.8 

10 0.0 - + 3.8 0.0 - + 5.5 
100 0.4 + - 0.6 0.3 + - 0.5 

U. S. Departnent  of Heal th ,  Education, and Welfare,  Evalua t ion  of Radon-222 

nea r  Uranium T a i l i n g s  P i l e s .  USPES, Bureau of Rad io log ica l  Health,  DER 69-1. 
Rockvi l le ,  Maryland (March 1969). 

2.2.2 Groundwater 

Groundwater i n  t h e  near  s u r f a c e  material moves through t h e  t a i l i n g s ,  wi th  the 

p o t e n t i a l  f o r  l each ing  r ad ionuc l ides ,  t o x i c s ,  and heavy metals .  Recharge f o r  

t h i s  groundwater occurs  i n  response t o  p r e c i p i t a t i o n  i n f i l t r a t i o n  on the  pond 

s u r f a c e ,  i n f i l t r a t i o n  of ponded runoff i n  t h e  d i v e r s i o n  d i t ches  i n  those  a r e a s  

where t h e  d i t c h e s  have been r e s t r i c t e d  by vege ta t ion  o r  by depos i t i on  of 

eroded s o l i d s ,  and by i n f i l t r a t i o n  of water f r o n  t h e  i r r i g a t i o n  d i t c h  which 

f lows t o  t h e  n o r t h  of tlhe f a c i l i t y .  This  water moves through the  t a i l i n g s  and 

d ischarges  e i t h e r  d i r e c t l y  t o  South Creek as groundwater outflow o r  i n  t h e  

form of seeps,  e s p e c i a l l y  a long t h e  south  edge of t h e  vanadium ta i ls .  
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I n  a d d i t i o n ,  s a l t  c r u s t s  form where c a p i l l a r y  moisture  br ings  rad ionucl ides  

and tox ic s  t o  the  land s u r f a c e .  

d i s s o l u t i o n  and t r a n s p o r t  dur ing  p r e c i p i t a t i o n  events .  

Such c r u s t s  are a v a i l a b l e  f o r  subsequent 

2 . 3  Wind and Water Eros ion  

For the  most p a r t ,  v e g e t a t i v e  cover  has  become f a i r l y  w e l l  e s t a b l i s h e d  on t h e  

p i l e  su r face ,  wi th  the  r e s u l t a n t  r educ t ion  i n  wind and water e ros ion  of t h e  

t a i l i n g  s o l i d s .  

a movement of t a i l i n g  s o l i d s  through the  s o i l  cover f o r  subsequent e ros ion .  

I n  a d d i t i o n ,  t h e  t h i n  veneer  of cover  cannot be considered as a permanent 

b a r r i e r  f o r  wind and water e r o s i o n  over f u t u r e  cen tu r i e s .  

topographica l ly  high f e a t u r e s  and w i l l ,  over succeeding c e n t u r i e s ,  be a t t acked  

by e ros iona l  f o r c e s ,  which u l t i m a t e l y  would lead  t o  breaching and movement of 

t h e  t a i l i n g s  i n t o  t h e  environment,  un le s s  t he  cont inuing program of 

maintenance i s  enhanced. 

However, cont inuing  problems wi th  burrowing animals r e s u l t  i n  

The p i l e s  are 

2.4 Improvement Programs 

Work has begun through t h e  DOE Surplus Fac i l i t i e s  Managenent Program t o  

i n i t i a t e  f i n a l  decontaminat ion and decommissioning of t he  Monticel lo  si te.  

S i g n i f i c a n t  accomplishments of t h i s  program w i l l  be summarized i n  f u t u r e  

environmental  monitoring r e p o r t s .  
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